Characterization of the glucosyltransferase activity of Legionella pneumophila effector SetA.
Legionella pneumophila glucosyltransferase SetA, which is introduced into target cells by a type IV secretion system, affects the intracellular traffic of host cells. Here, we characterized the enzyme activity of the Legionella effector. We report that Asp118 and Arg121 of SetA are essential for glucohydrolase and glucotransferase activities. Exchange of Trp36 to alanine reduced the enzyme activity of SetA. All three amino acids were crucial for the cytotoxic effects of SetA in yeast. We observed that phosphatidylinositol-3-phosphate (PI3P) increased the glucosyltransferase activity of SetA severalfold, while the glucohydrolase activity was not affected. In the presence of PI3P, we observed the glucosylation of actin, vimentin and the chaperonin CCT5 in the cytosolic fraction of target cells. Studies on the functional consequences of glucosylation of skeletal muscle α-actin in vitro revealed inhibition of actin polymerization by glucosylation.